Introduction {#sec1-1}
============

Health-care delivery follows a three-tier system, and health is the primary responsibility of the state. There is a difference in quality and accessibility to health care between urban and rural regions.\[[@ref1]\] The North Eastern states in India are especially affected by poverty, nondevelopment, and civil conflict. The major limitations to the growth and development in these states have been limited infrastructure in the region and poor connectivity with the rest of the country.\[[@ref2]\] This discrepancy in health care amid rural and urban regions can be bridged through telemedicine technology which can be integrated into the existing health-care delivery system. It is far easier to set up a telecommunication infrastructure in suburban and rural India than to place hundreds of medical specialists in these locations.\[[@ref3]\]

Both government and private sectors have actively participated and contributed to various telemedicine activities. Telemedicine has been supported by the Indian Space Research Organization and the Department of Information Technology and implemented through the state governments.\[[@ref4]\] A few corporate hospitals have developed their own telemedicine networks; one among them is Apollo Telemedicine Networking Foundation, which started telemedicine operations in January 2000.\[[@ref5]\]

Telemedicine is defined as "the delivery of healthcare services, where distance is a critical factor, by all health-care professionals using information and communication technologies for the exchange of valid information for diagnosis, treatment, and prevention of disease and injuries, research and evaluation, and for the continuing education of health-care providers, all in the interests of advancing the health of individuals and their communities" (WHO 1998).\[[@ref6]\] The prefix "tele" derives its meaning from Greek word "telos" which means "at a distance" hence telemedicine is medicine at a distance.\[[@ref7]\] Patients and health-care experts who are used to personal visits may be hesitant to change their conventional methods of health care. This study was conducted to find out the perception of medical specialists and patients toward the upcoming telemedicine health-care service on the subject matter of cost-effectiveness, satisfaction on the quality of service, and problems encountered herein.

Materials and Methods {#sec1-2}
=====================

This study is a cross-sectional pilot questionnaire study conducted in a nodal Telemedicine Speciality Centre (TSC) in Apollo Hospital, Hyderabad, Telangana, India. The study was conducted in two phases -- the first phase was a separate questionnaire for the medical specialists from different branches of medicine. The second phase was questions for the patients from the North Eastern states of India. The questions were close-ended; self-designed, and developed in English language by Dr. Rajesh V. Acharya. The questionnaire consisted of 13 questions pertaining to specialist perception and 9 questions concerning patient\'s point of view on satisfaction on the quality of service, economical feasibility in telemedicine and problems related to it.

The questionnaire was pretested for validity and reliability and modified accordingly. Reliability of questionnaire was tested using Cronbach\'s alpha. Reliability of specialists is good (alpha = 0.845) reliability of patients is acceptable (alpha = 0.765). To validate patient\'s questionnaire, paired *t*-test was used. *P* value was found to be not significant (*P* \> 0.859) hence the questionnaire is validated. The study was approved by the Institutional Ethical Committee and written consent was obtained after providing all the relevant information about the study to the participants. The study was conducted over a period of 3 months from June to August 2013.

The first phase of the study included 71 specialists from different branches of medicine who worked in TSC, Apollo Hospital, Hyderabad. For the second phase of the study, 51 respondents were chosen from the North Eastern Regions of India (Assam, Nagaland, Siliguri, Sikkim, and Manipur). Patients were selected randomly from the registry of Apollo Telemedicine Consulting Centre (TCC) who were using telemedicine. The inclusion criteria were that all the respondents have used telemedicine services before; were willing to give written informed consent and willing to take part in the study. The exclusion criteria were participants who did not complete the questionnaire or were not willing to take part in the study. Data for the questionnaire were collected through e-mail and direct contact with the doctors and through telephonic conversation and e-mail with the patients.

The process of telemedicine includes connectivity between a TCC and a TSC. A TCC has various medical equipment such as computed tomography scan, color Doppler, and electrocardiography machine that have been integrated with the telemedicine software (MedIntegra) where the specialist at the TSC will be able to view the medical details and images of the patient. The consulting center has a high-end digital imaging and communications in medicine scanner for scanning X-rays and reports, for transmitting them to the specialty center, a web camera for net meetings, and video conferencing equipment for video conference between the patients at TCC and the specialist at the TSC. The connectivity from the TCC to the TSC can be through either one of the channels; internet protocol, leased line Integrated Service Digital Networks, or Very Small Aperture Terminal.

Statistical analysis {#sec2-1}
--------------------

Data generated from the questionnaire were coded and imputed into the computer system and analyzed using Data Analysis and Statistical Software (STATA version 13; StataCorp LP, Texas, USA). Data were analyzed in terms of frequency percentages and parametric statistics like a mean and standard deviation. Qualitative data obtained from the respondents during the interview were also utilized to get the complete picture of telemedicine process and challenges.

Results {#sec1-3}
=======

Apollo Tele Health Services provides infrastructure to the 116 specialists who practice telemedicine in the TSC and to the patients in TCC. A total of 51 specialists took part in this questionnaire survey. The profile of the doctors at TSC was summarized in [Table 1](#T1){ref-type="table"}. Seventy-one patients took part in the study. All the patients in this study had used the Apollo TCCs near their hometown either through e-mail, telephonic conversation, or video conferencing with a specialist. The complaints of patients varied from a headache to consultation and/or treatment in Orthopedics, Neurology, Cardiology, Psychiatry, Urology, Dermatology, General Medicine, Obstetrics and Gynecology, Rheumatology, and Oncology. The duration of treatment given through telemedicine ranges from one visit to as long as a year depending on the nature of cares given to the patient.

###### 

Details of specialists using telemedicine

![](JFMPC-5-798-g001)

Perception on telemedicine practice {#sec2-2}
-----------------------------------

All the doctors had telemedicine experience; 55% of the participants had 10--20 consultations per day, 22% had more than 20 consultations per day. Sixty-five percent of participants devoted 1--2 h per day of their time for consultation using telemedicine. All the doctors were satisfied with the treatment given through TSC. Ninety-four percent of the respondents answered that they got desirable results on the diagnosis of patient\'s condition. Recall percent of patients in this study was 71%. About 94% of providers were open to promoting telemedicine \[[Table 1](#T1){ref-type="table"}\].

About 90% of the respondents said their appointment was scheduled according to their convenience. About 82% of the participants were satisfied with the treatment given through the medium of telemedicine and that they would recommend this medium to their relative and friends. Fifty-four percent of the patients acknowledged that they did not have a problem in understanding the usage of telemedicine \[[Table 2](#T2){ref-type="table"}\].

###### 

Patients feedback questionnaire
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Cost-effectiveness on telemedicine {#sec2-3}
----------------------------------

About 89% of the patients stated that the treatment was both feasible and convenient; 7% felt treatment through telemedicine was costly for them but convenient, and 4% of the participants felt it was economical but not convenient \[[Table 2](#T2){ref-type="table"}\].

About 90% of the specialists reported that telemedicine was beneficial for them, and 61% patient\'s inflow increased since the commencement of telemedicine practice as compared to 35% who reported no change \[[Table 3](#T3){ref-type="table"}\].

###### 

Questions for the specialist

![](JFMPC-5-798-g003)

Problems encountered in telemedicine {#sec2-4}
------------------------------------

Issues faced by patients with the use of telemedicine were 24% on technical issues, and 18% were not satisfied with the treatment provided of which the major issue was not comfortable to face the camera and lack of personal face to face contact with the doctor \[[Table 4](#T4){ref-type="table"}\].

###### 

Problems encountered by patients
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During the consultation, the doctors faced issues on the technical subject (47%), time scheduling (39%), and few of them (14%) had problems with communication lapse. None of the respondents had problems with the staff in TSC or TCC \[[Table 5](#T5){ref-type="table"}\].

###### 

Problems encountered by specialists
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Discussion {#sec1-4}
==========

The questions framed in this study were appropriate in pursuing the issue linked to telemedicine process from a patient\'s and doctor\'s point of view. Self-reporting approach was used for the data collection, which is considered to be appropriate for assessing physicians' intention to adopt telemedicine technology. This method of collecting data through a questionnaire has been and has been proven to be effective.\[[@ref8]\] The feedback from this survey will help to learn and evaluate the facets of telemedicine and its limitation. This will improve telemedicine care and make it faster, more handy, and easy to use. Telemedicine can benefit both the practitioner as well as the patient, but less is known in relation to financial benefit for both the doctor and the patient. The study was performed keeping all these points in mind.

On telemedicine practice {#sec2-5}
------------------------

About 80% of the consumers were satisfied with the treatment given or provided through telemedicine which in accordance with the study done by Carr-Hill in 1992.\[[@ref9]\] The reasons suggested for high patient, and provider satisfaction may include: easier access to specialists reduced travel period, shorter waiting times for appointments, improved effectiveness, economic savings, and increased interaction with a specialist, accurate diagnoses, and personalized care.\[[@ref10]\]

Approximately, all the patients in a primary health care telemedicine center reported a positive impact on doctor/patient relationship.\[[@ref11]\] In the study conducted by Greenwood *et al*.\[[@ref12]\] telemedicine earned high scores even though rural patients recognize telemedicine as a one-off compared to face to face meets but they are grateful for not having to travel long distances for consultations. In this study, a few percent of the patients were not comfortable facing the camera or not having direct interaction with the provider. Collins *et al*.\[[@ref13]\] found no distinction among telemedicine group and traditional group when questioned about the overall care.

Waller and Gilbody\[[@ref14]\] found 56% of the participants completed a full course of therapy using telemedicine as compared to our 71% in our study and reported that the dropout rates were not due to the technology but more to do with people\'s personal circumstances, which would also apply to face to face fallouts. Andrew *et al*.\[[@ref15]\] in a systematic review of 22 randomized control trials found that more often patients (86%) were satisfied and adhered to e-therapy, despite the reduced face to face contact.

In hospitals in the eastern province of Saudi Arabia, only 33.3% of health-care personnel were implementing telemedicine.\[[@ref16]\] In comparison with our study, 44% of the specialist took part in the study. Considerable difference in years of experience in telemedicine was seen in the Saudi Arabian study; where consultants (56%) and those with more than 10--20 years of experience (48%) represented the highest frequency of actual implementation of telemedicine which was also seen in our study. Years of experience and knowledge gives them more insight for the requirement of new technology to improve and develop the quality of care.

Richards *et al*.\[[@ref17]\] reported optimistic feedback from the practitioners particularly in the area of telemedicine\'s clinical utility (76%) and ease of use (74%) which was similar to our study. Ghia *et al*.\[[@ref18]\] conducted a study in rural Maharashtra, India on the perception of telemedicine in 210 different health-care providers in the region. Forty-eight percent of the doctors strongly agreed that telemedicine should be implemented in all hospitals, 40% of the doctors agreed that telemedicine will increase the access of health care services for rural patients and 42% of the doctors strongly agreed that telemedicine will help to save the time and money of the patients. Physicians were very satisfied with both video visits and in person, but face to face examinations were preferred (*P* \< 0.001). Skinner and Latchford in 2006\[[@ref19]\] showed growing evidence that e-therapy can be clinically effective and clients can develop good therapeutic relationships.

Enright\[[@ref20]\] conducted a study in Dublin in which the following areas were queried on: Current usage of technology were staff and patients happy with telemedicine solutions in receiving/giving care and with the comfort of use. Fifty-one participants took part in the study. Approximately, 38%--50% of respondents stated that they would be interested in using video conferencing.

Cost-effectiveness of telemedicine {#sec2-6}
----------------------------------

In the study conducted by Dick *et al*.\[[@ref21]\] 71% of patients responded with high scores on pediatric telemedicine consultations with cost savings of more than 1000\$ per patient. Study have shown that using telemedicine in rural areas doctors can help patients as it reduces travel time, costs, and decreases the need to take time off work for patients.\[[@ref20]\]

Individuals adopting telemedicine in Saudi Arabia recognized the benefits of telehealth as improving the quality of care, enhancing access to healthcare, and salvaging time and money.\[[@ref16]\] Ekeland *et al*. in 2010\[[@ref22]\] conducted a systematic review on the effectiveness of telemedicine and found effectiveness in the use of telemedicine but limited evidence of cost-effectiveness. A Canadian study was carried out to find evidence for the use of telehealth technology, and it was found that the benefits were an immediate response from doctors, easy accessibility, time and money saved.\[[@ref23]\] A study was carried out on direct costs of conducting clinical interviews through real-time video conferencing versus in-person sessions with American Indians in rural locations in 2007. This study revealed that the transmission costs were less expensive than in-person sessions for providers. Shore *et al*.\[[@ref24]\] concluded from this study that telehealth may result in increased effectiveness and reduction in the cost of research with rural, remote, and underserved populations.

Barriers to telemedicine {#sec2-7}
------------------------

The barriers in execution and continuance of telemedicine in rural areas were provision to the adequacy of bandwidth, power and equipment repairs. The barriers to effectively implement telemedicine in rural areas were identified through the study done by Ghia *et al*.\[[@ref18]\] in India which states inclusion of heavy investments in equipment, technical difficulties, concerns regarding patient confidentiality, negative attitude of patients, lack of user-friendly software, lack of staff educated in information technology, illiteracy, diversity in languages, and concern about legal responsibility.

Barriers reported in the Saudi Arabia study were the lack of basic knowledge and benefits of telemedicine (49%), difficulty in application (29%), and the lack of time to adopt telemedicine (22%);\[[@ref16]\] in our study, the problems faced were with clarity and speed of network; not receiving information from the technician in time and time constraints. Shore *et al*.\[[@ref24]\] in his study observed that if individuals are not shown how to use the technology, this can lead to disappointment. This could be remedied by education, knowledge, and early on-site support.

As this is a pilot study, 44% of the providers took part in the study which is satisfactory for a pilot study. A pilot study should be 10%--20% of the intended population (Baker, 1994).\[[@ref25]\] The limitations of the study were that the responses of the questionnaire were prone to respondent bias; the results were limited to one group in each phase of the study. Studies with larger sample size and different groups comparing telemedicine care to face to face patient care could be performed.

Conclusions {#sec1-5}
===========

Telemedicine has a variety of applications including critical care monitoring, telemedicine procedures/surgery, robotics, disease surveillance and program tracking, disaster management and continuing medical education and public awareness.\[[@ref26]\] Seventy percent of our population lives in rural India, 90% of secondary and tertiary care facilities are in the cities and towns far away from the rural regions. As shown in this study, a significant proportion of patients in these remote locations could be productively managed with some advice and guidance from specialists and super-specialists in the cities and towns with the help of telemedicine.\[[@ref25]\] In September 2005, Ministry of Health and Family Welfare, Government of India has taken the initiative to constitute National Task Force on Telemedicine.\[[@ref27]\] National Health Policy 2015 draft was outlined to focus on a number of topics including improved deployment of information and communications technology for advancing the outcome of the Indian Health Care System.\[[@ref28]\] At present, India has 500 telemedicine nodes across the country, and many more are in the pipeline.\[[@ref29]\]
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